Previously, we reported a prospective study of 30 patients with unicompartmental osteoarthritis of the knee treated nonoperatively with an unloader brace and average follow-up of 2.7 years. Although the initial study suggested short-term benefi t according to pain and function measures, the objective of the current study was to evaluate these same patients via telephone questionnaire to determine the status of their brace use and any surgical procedures on the affected limb. Because we noted that even at 2.7 years, some patients opted for surgical management despite good response to bracing, our hypothesis was that these patients would not opt for long-term brace wear. Twenty-four of 30 patients were available for reporting based on telephone interview; in addition, we talked with family members of 5 patients who had died. When evaluated at 2.7 years, 41% of the 30 patients were still using the brace, 35% had discontinued brace use, and 24% had undergone arthroplasty. When contacted for the follow-up survey at an average of 11.2 years, 17 (58.6%) of the 29 patients had undergone arthroplasty. The mean interval between initial evaluation and arthroplasty was 3.9 years. In addition, 7 patients had undergone arthroscopic surgery. Importantly, none of the patients were still wearing the brace. The use of an unloader brace is effective in providing short-term pain relief and improved function; however, most patients subsequently opt for total knee replacement on the symptomatic knee.
O steoarthritis is the most common cause of functional disability among Americans and commonly affects the weight-bearing joint of the knee.
1,2 An estimated 6% of adults aged 30 years or older have symptomatic osteoarthritis of the knee. 3 Overall, osteoarthritis affects an estimated 26.9 million adults in the United States, up from 21 million in 1990. 4 Knee osteoarthritis has a prevalence of 16 per 100 adults у45 years. 4 The incidence of osteoarthritis is higher when the diagnosis is made based on medical history and physical examination rather than on radiographic fi ndings. 5 The history and physical examination can provide useful information concerning joint-line tenderness, ligamentous instability, and malalignment. 6 The incidence is also higher in men compared to women in younger populations, but the reverse is true in older populations. 5 The most common malalignment of the knee is a varus deformity associated with osteoarthritis. 2 The preferred treatment for early symptomatic osteoarthritis of the knee is a nonoperative regimen. 5 These measures include education, weight loss, activity modifi cation, muscle strengthening, oral medications, topical analgesics, intraarticular injections, orthotics, and bracing. 6 Bracing has emerged as an effective nonsurgical approach for symptomatic relief of unicompartmental osteoarthritis of the knee. 2, [7] [8] [9] [10] [11] [12] Braces for management of osteoarthritis are designed to reduce excessive loading on the damaged compartment, with the desired outcome of less pain, reduced stiffness, and improved function.
Specifi cally used in this study, the unloader brace is intended to apply a varus or valgus force at the knee and distract the joint space of the involved compartment during weight-bearing activities, such as walking. 12 Data have shown that the use of bracing has increased during the past 15 years. In 2002, an estimated 125,000 knee osteoarthritis braces were sold in the United States, 8 and there are 12 companies that make more than 30 types of braces for knee osteoarthritis. 13 Early results have been encouraging and indicate that this type of bracing provides interval pain relief and may delay the requirement for surgery in relatively young patients with symptomatic medial compartment osteoarthritis.
This article evaluates the long-term effi cacy of a valgus-producing knee orthosis in providing symptomatic relief of medial compartment osteoarthritis. Previously, we reported the short-term results of a prospective study that evaluated the effectiveness of a newly designed knee brace (CounterForce Brace; Breg Inc, Vista, California) in relieving symptoms of medial compartment osteoarthritis in 30 patients. 5 The goal of the current study is to review patients from our original study who had experienced excellent short-term success with the use of this unloading brace. Our hypothesis is that the shortterm success of bracing is better than long-term results.
MATERIALS AND METHODS
This article describes our retrospective follow-up of 29 (16 men and 13 women) of the original 30 patients 5 at a mean follow-up of 11.2 years from the inception of the original study. At the beginning of the initial study, patients completed the American Academy of Orthopaedic Surgeons arthritis questionnaire and the short-form SF-36 Health Survey (QualityMetric Inc, Lincoln, Rhode Island). All patients were symptomatic and had undergone at least 6 months (range, 6 months to 3 years) of nonoperative treatment without resolution of symptoms. Patients were fi tted with a CounterForce brace and were instructed in the use of the brace. Brace use averaged 5 hours/day for the duration of the study, and braces were typically used only for work or weight-bearing activity.
Follow-up interviews were conducted with 29 available patients (17 men and 12 women) at an average of 2.7 years after study initiation (range, 2.6-3.2 years).
In the current study, long-term follow-up telephone interviews using a questionnaire were conducted for 24 available patients at a mean follow-up of 11.2 years (range, 10.8-12 years). For 5 patients who had died since the original study, family members were contacted and completed a follow-up questionnaire; from the time of induction into the study until the time of death at a mean of 7.9 years, none had undergone total knee replacement (TKR) (range, 6.1-11 years).
Extensive steps were taken to contact the original 30 patients. These steps included conducting Internet searches, reviewing clinical and hospital records, making inquiries into primary care physician records, searching obituaries, and contacting fellow local orthopedic clinics. The questionnaire asked about current brace use and surgical procedures postbrace use. Table 1 summarizes characteristics of the original 30 patients, and Table 2 summarizes patient characteristics for the current study. Seventeen patients (58.6%) had undergone arthroplasty; the mean interval between initial evaluation when brace wear began and arthroplasty was performed was 3.9 years.
RESULTS
For patients who had undergone arthroplasty, mean initial Kellgren-Lawrence osteoarthritis grade was 3.47 (3.5 for women and 3.44 for men) and mean initial body mass index (BMI) was 29.1 kg/m 2 (28.6 for women and 29.6 for men). For patients who had not undergone arthroplasty, mean initial osteoarthritis grade was 2.0 (2.25 for women and 2.0 for men) and mean initial BMI was 27.3 (23.8 for women and 32.0 for men). There was a statistically signifi cant difference in osteoarthritis grades for patients who had undergone arthroplasty versus patients who had not (Pр.05). Table 3 summarizes the results of the long-term follow-up survey.
DISCUSSION
Bracing can provide symptomatic relief from medial compartment osteoarthritis of the knee. Commercially available braces include compression knee sleeves, supportive knee braces, and unloading braces. The unloading knee brace relieves pain during activity via a varus or valgus force that distracts the involved compartment, thus increasing joint space. 12 Others have also shown that for patients with symptomatic osteoarthritis, an orthosis designed to reduce loading in the medial compartment of the knee can provide short-term symptomatic relief. 8, 14, 15 Komistek et al 9 performed a gait analysis study involving 15 patients using unloading braces. Fluoroscopy showed the brace achieved condylar separation of the medial tibiofemoral joint space in 12 of the 15 patients, who all reported decreased symptoms. The authors noted that obesity and a poorly fi tted brace were associated with failure to achieve relief of symptoms. 9 We found that 58.6% of patients who used a brace subsequently underwent TKR. The data from our previous study indicate that for patients with symptomatic unicompartmental osteoarthritis, an orthosis designed to reduce loading in the medial compartment of the knee can provide short-term symptomatic relief. Patients using this brace uniformly reported increased function and pain relief, as well as decreased stiffness and swelling after physical activity. Table 3 Characteristics and Outcomes at Mean Follow-up of 11. At long-term follow-up (mean, 11.2 years after initial evaluation), none of the 29 patients available for this follow-up study were still using the brace and 58.6% (nϭ17) of patients had undergone TKR. There were no statistically signifi cant demographic differences between those requiring TKR and those not requiring TKR. Patients who had undergone arthroplasty had a mean osteoarthritis grade of 3.47, whereas patients who had not undergone arthroplasty had a mean initial osteoarthritis grade of 2.0. All patients who underwent arthroplasty reported that brace use had been effective in temporarily relieving pain.
This long-term report is not without limitations. Unlike our previously reported short-term results, this study is retrospective in nature. However, the placebo effect of treatment and study participation would not be as strong in this study. In addition, 5 patients had died, although it was reported by family that none of these patients had TKR before their deaths. One patient was lost to follow-up despite intensive searches such as contacting the medical records department of local hospitals as well as local sheriff departments, which helped to identify the deaths.
It also was diffi cult to establish reason for brace discontinuation or further surgery that could have been secondary to decreased effi cacy or simply tiring of brace wear. In addition, we cannot comment on indications or results for the 7 patients who subsequently had arthroscopic treatment. We therefore are considering undertaking a prospective randomized long-term study of bracing versus nonbracing for patients with medial compartment arthritis who do not desire TKR.
